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FHEA HO. _1.2.7 SHUTTLE CCTv OHG W, -
CHITICAL [TEWS LISE
CRITICRLITY 242 . SHEET 1 oF 7

FATIURE MOOE ardd FAITURE EFFECT
. Ca 3 ' OH EM0 ITEH BATIOMALE FOR ACCEPEANCE
Ho widan autput Mo video signal to any DESIGN FEATURES
destinatios jncluding
Cavtas: an=board monikors and The V5L is a microprocessor-based video switching unit wsing an RCA 1B4Z
(1] Command Failure on downl ink. mlcroprocessor, CHOS RAM, and TTL PROM. Compubter 140, decoding Togic, digital audia

microprocessar, 1AD, and switch coniral circuitry are implemented in CHOS CLWODG series logic to minimize

A1-2502330-501 or 2294863-302 Horst Case. power dissipation. The design incarporates DHOS FET devices (50211s) purchased Lo
{2] Timing lagic, Loss of missian + | an RCA spec control drawing (SC0} as the bacic vides wwitch elemant. Vidéo

Legic board (WU A3) Itical vid split-sergen capabilily incorporates glass delay line wodules procured From

20032302504 ar 2204801-%d2 critical vidzo. Microsanics {originally Corningd Lo an RCA SCD. The vldeo amplifier design uses
{4) Switch matrix short on output manolithic NESSIY wideband wp anps in & fashion similar to the sync amp design

dopli fier employed in the ROU.

AR, AY, ar AH, 2294494-50% . -
(4! Fower bus shark, all WU boards Parls were reguired to be JAN reliabilily level parts af their equivalent. Part

selecLion tal?s into Lthree calepgorles: .

(1) JAN or better parts from the Hilitary QFL,

{2} Parts demonsirated to HASA to be equivalent bto JAH Tevel via Lost daia
{e.g., CDALOO/3IH series parts), or .

(3} Parts Fru:ured to an RCH sper control drawing which calls out tests and
screaning to effect JAM equivalenry.

RNARE BAOARD ODESIGH |AG, AT, AH)

Fhe dasign of ths assoclated A6, AT, and 48 boards is construcied From lampinaied
copper-clad epoxy glass sheets (HEHA G-10) Grade FR-4), PER HIL-P-3306174. Circuil
eonneciions are Nada theough printed traces which run fram poink to point on ihe
board surfaces. Ewvery trace terminates at an annular ring. Fhe anpular rin
survounds the hale dn which & camponant Yaad or terminal is lacated. This ring
providas a fooking for the solder. ensuring good mechanical and edackrical
performance. ¥ts size ard shape are gaverned by HEL-P-55B40 as ara teace widths,
spacing and rowking. These reguirements areé redterated sEecificallf in drawing
noles ta further assure compliance. WVariations between the artwork master and bhe
Final product {due ta irregularities of the etching process) are also contralled by
drawing notes. This prevents making defective boards from good artwark. Heles which
house no Tead or terming], but serve only to electrically interconnect the different
bpard layers, contein stiktch bars for mechanical sopport and increased reliabilily.

The thru hales are drilled from a drill tape thus eliminating the possibility of
human errpr 3nd allowiog bight contral nower hale and anaular ring conceniricity, an
importaat reliability criterion, After dreilling and etching, all copper cladding is
tin-lead. plaled por MIL-STD-1495. This provides foar easy and relizble soldering at
d . ihe bime of bvard asswabiy, even after periods of prolonged starage.
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UMIT Y 1 imi T
FHES WO. _1.2.2 SIUTTLE CCTY BrG M. =5
CRLTICAL [TEMS LIST I
CRITICALITY _2/2 SHEET i or
FATIURE MBDE AMD FALLURE EFFECT )
{AUSE Off EHD JTEM BATIOHALE FOR ALCEPTANCE
Ho video oubpul Mo video signal ka any DESIGH FEATORES
destinabtian {ngluding

Causes: sr—baard monitars and BOARD ASSEMELY DESIGH {A6, AT, 4AH)
(1} Commany failure oA downkink.

(2}

(3}

(4}

1 kad

wicroprocessos, 140,
A1-2592309-50] ¢r 2794A69-502
Timing Yogic,

Lngic board (Y50 A3)
2EQ2N2-504 ar 22948%1-502
Switch mabrie shorl on puiput
duplifier

A6, A, or 08, ?E9AB9-hOZ
Fower bui shart, all w5l boaros

Horst Lase:
Loss of mission
critical videa.

A1l companents ara ingtalled in a manner which assures mawlmunm reliability.
Cowponent lTeads are pre-tinned, allowing total watting of solder jointsi. All leads
arc Fermed to pravide stress relief ang tha badias of large components ara staked.
Special mounting and handlioyg lastruckions aré included in each drawing required
alter final assemblr. The board 15 coated with urethane which protects apaiast
Runni 0ty and contamlpatian.

BUAHRD FLALUEHEMI {AF. A3, AG, AT}, A8}

The {Al, A%, AG, AT, and AB] hoards are secured in tha efectranics assenbly

by yold-plated beryllium copper card guides. Lonnectlons are made ta the wother board
with blind-mated cannectars. Disengagement during Taunce 5 pravented by a cower which
spens bhe byard's Free edge. —_

BARE BOARD CONSFRUCTION (A1, AZ)

The boards are ot "welded wira" construction. A1 the bare board level thic does oot
distingulsh tt from a normal PL board except that holes which wil! take weld pins
genera?ly arg not connecled ko PC braces. Only thoese pins which bring powar and
ground potentials Lo ihe 1C4 are on PCS. A0 annplar ¢iag surrpunds the hale in the
buard where each pover and grovnd pin 4% lacaled. Thess pins are than soldered ta
the trace like any olher companent lead. Aside from this feature, a1l design

& construction lechniques used in PC beoard Tayouk Jpply.

HUARD ASSEHELY (AT, A3)

The drilled and etched boards are populated with several hundred solderable ar
weldable pins. Power and ground ping, ag well ai connecier pins, are soldered in
place. DMiagcreet components (resistors, diodes, capacitars} are allached Lo
bifursated terminals, whers they are snlidered. Flatqant ICL ara welded,
lead-by-lead.ie the tops of the weld pins. After weldiny, extra lead naterial is
trimmed away. Circoil coaneclions are mada osing #30 ANG nickel weld wire. The
wire is nelded o the pin sucfaces on Lhe board backside., Al wire welds are done
using @ machine which 15 tape driven, thot &liminating Lhe pacsibility of miswiring
o Ly gperalur grrgr. A1 wiring & circuil performance is festud prigr o
lo=-lewal installation. Aftar successful 1esting, companents are staked a5 requicad
by drawing nates dnd tha sssembly §5 codaved with urethene.

The beard is inseérted in the bax an card-edgs guides, in the same mannér as the ather
PC buards.

114k
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UNIT ¥idoo Seitihing Unik (WSUL
DWG MO, 2294823-902, 94

SHEET __ 3  OF r._

FAILURE HODE AMD
LAUSE

FAILURE EFFECT
ON FND [TEH

EATIOHALE FOH MCCEPTAMCE

No videa autput

Couses:

(1} Lomand Farlore on
mivroprocessar, A0,
A-ZR02380-501 pr 2294B89-502

12y limng Tagic,
logic board IVEH Al
2992342-504 ar 2i94891-502

{31 Swikch matrix shert an cotput
amplitier
wh, A7, or AH, 2294804 502

e ] Ppuer bus shert, all VSl boards

N2iik

Ha wideo signal Lo any
destination inmcludig
ar—board mpnikors and
downd Vak_

Worst Case:

Loss of mission
critical wideo,

QUALTFTCATION TESI

For Qualification Test Flow, see Table 2 located at the front af this boak.

ACCEPTANCE TESL

The CCTV systeas? VSU is subjected te the folleowing testing:

2l-B80Hz:
Al-350 Ha:
350-760 Hz;
TH0-E000;
1002000
Tast Duralios:
Test Level;

a Yibration:

* Thennal: 100* F; Time
8¢ F; Time
100 ¥z 1lme

tur Acceptance Test Flow, see

3 da;uEt rise from D.01 64/H: ta 0.64 GE/Hz

B.04 G

iz

3 dﬂfﬂci ~Fall ta 0.010 GE/MHz

b.dE &° 4

3 dB/Deck- fa]l te 0.009 6Lz

| Minute par Azis

‘bB.h Grus

to stablize equipment plus 1 lwur
to stabliza aquipmant plus 1 hour
to stablize equipnent plus 1 hour

TabY¥a 1 located &t the Front of this book. - =

The ¥45U may nat have been subjecied to the vacoww coadition.

OFFRATIONAL TEST

[n arder to wearify that CCTY ciwngraesls are sperational, a test must verify the
heatih of ald the command related components from the PHS [ATAl) panel seitch,
thegugh Lhe REU, theowgh the sync lines to the CamerasPTU, io the Camera/PIU command
sevader. The Lesl nust alsa verify the camera's ability to produce wideo, the Y5U's
+bility to voute video, and the sonitor's ability to display widen. A4 51m|llr Lest

would be performet to verify the HOH comnand path.
Pre—taunch on Orbiter Test/In-Flight Tgst

1. FPower CCTV Systen.

2. Wia the PHS panel, scleck a monitow as destination and the casera under

Lesh as sburie.

3. Send "Comers Power Do conuand Frem PHS panel.
4. Select "External Spnc" an woniter,
5. Observe widee dizplayed on moniter.

Hote that if wvideo on manitor is

synchronized li.e., stable raster) then Lhis indicates Lhdat Lhe camérs
is receiviny composite syne From the ROU and ihat the camera is producing

synchrodized video.

G. Send Fan, Tilt, Focous

7.

5. Observe vides routed to downlink,

4. Sead “Comera Power DIT" conmand via PHS panel.
1.

, Zopn, ALC, AHD Dasma coamiands and vi1sually {either
wid the mpnitor ar direct obhservalionl wverity operation.

Selecl dawnlink as destination and camera under test 93 source.

Repaat Skeps 3 throogh 9 except issue commands via the HOM comiand path.
This proves that vhe CCTY equipment is operationdd.
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CRLILCALITY _24%

UNIT Video Switching Unit {W3UY
DG WO. 2299823-502, o84

SHEET 4 oF !

SHUTTLE CC1¥
CALTICAL [TEHS.LIEI

" FAILURE HODE AND
T
Mp viden outpul

Causes)

{1) Conmand tailure on
mcroprecesser, 140,
A1-2EUZIA9-EO1 ar 2294HB9-502

(7] Timing logic,

Logic baard (WS} A3)
242147604 ar 229404 1=h2

{1) Switeh makrix short on putput
dmplifiar
46, A7, ur A8, 2294894-5{2

{4] Powes bus shart, all WSl baards

(RN I

FAILURE EFFECT
DH EKD TTEH

— kaFIOMALE FOR ACCEPTANCE

“Ho video signal La any

destinatien Tncluding
an—board moni ters and
downlink.

Horst Casa:
Loss of misslon
critical video.

QALTHEPECTTON

Procurement Cpntrol — The ¥5U Parks and hardware ileds are profured from approved
vendars and suppliers, which meet Ehe requirements set Foreh in the CCTY fontract and
Qualloy Flan Work 5Statement (W5-25%3176). Residenl DCAS rErsunnEI review all
procurensat documants to astablish the need for G50 on selected parts (PAL 517).

Iacomion [nspection and Sts - Incaming Quality inspections are made on all
received matarials and parts., Resulls are recorded oy 1ot and retdined in file by
drawing and control numbers far fulure referonce and traceabiliiy. A1l EEE parts ara
sybjacted to incoming accepiance tests as called for ia PAT 315 - Incoming Inspectian
Test Ynstructians. Incoming Flight pavts are further processed in accardance with
RCA 1846604 - Preconditiaoning and Acrceptance Requirsments for Electronic Parks, with
the enception the OPA and PIND besting is aot porformed. Hechanical items are
ingpacted per PAL 316 = [ncoming Inspection Instructions for sechanical items, PAL
35 - Ingwaing Quality Contreol Pnspeciion [nstrections, and PAL B12 — Procedure - for
Frocessing [ncoming or Purchased Parts Designated For Flight Use. Accepted items

are delivered to Haterial {onbrollad Seores and retained under specified conditions
until fabrication is required. Mon-confarming oaterials are held for Material Rewiem
Baard {HAB) disposikion. (FAI-307, PA] roc-sgli '

; = Prigr o the start of ¥5U ppard assembly, all 1tems are
varifiad ic b corract by stock rogm personnel, as the iteas are accumolated to farm

a kiv. Fhe items are verified again by Lhe operator mho asseables the kit by

thecking against the as-built-parts-list (AEPL). DCAS Mandatory Inspection Paints

arg desvgnated Fgr all printed circuit, wWire wrap oml welded wire boards, pluy

harness connectors for soldering wiriag, ceimping, seldar splices and quality
workmanship prior ta codting of the comwponent side of bpards and sleeving of harnesses.
Specific YSU Baard assembly and fest instrections are provided in drawing noetes, and
applicable documents arve called gub in the Fabricatien Procedure and Record
[FPH-2204021) and parts 1ist PL 22349823, These include wire connection List 2206006,
Process Standard RTY-566 2260881, Process Standard - Ponding Yelcro Tape 2280889,
Specification Soldering 2280749, Sgecificatinn Hame Flate Application 19560187,
Specificatian — Crinping 27H0800, Specification = Honding and Staking 2280078,
Specificatian — Urethane coating 2200077, Specification - locking compaund 2026116,
Spacificatian Eupoxy Adhesive Z0IN9A5, Specification - Marking 228087hL,

Specificatign — Workmanship 8038035, Specification Uonding and Staking 220075
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FHER . &

CRITLCALITY _Er8

IATIURE MODE AND
CAUSE

UMLT Yidco Switching Unit (wSIY
WG M0, 2794323-002, SOd.

SHELT 9 oF 7

SIUTTLE CCTY
CHITICAL [TEMS LIST

FATLURE EFFECT
OW EHD TTEH

"Ho vidzae unlpol

Causes: )
|1} Comnand failure an
wl croprecessor, I,

N 2EG25E5-501 or 2204B89-502

12y Timing Togic,
logic bpard W50 A1)
2597332-504 ar 2294893%-502

(3) Switch matrin short on output

Bpl ifipr
AL, A7, ur AR, 2299694-R02

{4} Pamer bui shorl, all wiU boards

[ R

EATIONM E FOR ACCEPTANCE

Ho vides signal Lo any
destination including

on—baard monitors and

downl ink .

Horst Case:
Enss of wission
critical video.

OA/THSPECTION [Conkinued)
YiU Assembly and Tesi

An open bax test is performed per FP-1T-22044832, and an Acceptance Test per
TP-AT-2294823, incTudiany vibrabion and thermal vacyua. Torques are specilied and
witnessed, traceability numbers are recorded and calibrabed tools are chack prior
to use. RCA quality and DCAS inspections are performed ai 1he campletion of
spacified FPH apevations in accordance wkih PAL-204, PAL-205, PAL-ZNA, and PAL-Z17.
DLAS persanne]l Witness YSU butkon-up and critieal tarquing. ACA and BCAS persoanel

maniter seceptance tasis and review test datafresults. These personnel also inspect
after 1Y repair, rework and ratest.

gparatign for Shipnent — The VWSU is packaged according to ZZA0746. Process
standard for packaging and herdling quidelines. All related documentation including
assembly drawing, paris 1ist, ABPL, test data, etc. is gathered and held in a
documeniotivn folder assigned specifically ta each assembly. This folder is
retained for refergnca. An E1DP is prepared §or each W3 in accordance with the
requirements of WS-2593476. RCA QC amd DCAS persanmel witness crating, packaging,
packing and marking, and raview the EIDP fur cowpleteness and acouracy.

1-141
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FHES NO. |, 2.2

CRITICALITY 272

UHNTT ¥ideg Snilching Ynit (VSN
OWE MO. Z29B¢d-5S02. S04

SHEET __ b OF [

SIMETLE CCTY
CRITICAl [TEWS LIST

FallURE MOOE AND
CousF

FALLURE EFFECT
0N EWD ITEH .

BATIOHALE FOR #CCIPTANCE

“Hu video sutput

Caubiy
(1) Command Failure oa
WICUPrucCELsor, 140,
A1-2503380-501 wr Z204BB9-50¢
() Timing Togic,
Lugic board (VSU A3}
ZR02392-504 or Z2294521-502
(1) Switch makrin shiarctk of sutpot
AngiiFier
AR, AT, or AR, 2204A%4-502
(43 Pawer bys short, all ¥5U boards

Ho videa signal to any
destinatvan including
an-board monikors and
dawnlink.

Horsk Case;
Loss of mission
critical yidea.

FALLURE HISTORY
TOR Wl91l-Loy 0346 VSU - Z204823-501 S/M FOO)

Acceptance Test Failurs, Bogard Level, Ambisgat Enviremment.  Wnit powes &

Rescwiplion: i
Bench btesk, buard assenbly, dnbkiznt

ground pins were found shorted tagether.
Lemperature.

Cause: These shorks were cavscd by the A) board PHMP braces,. design errur
(1t item testingl.

Corrective Actipn: ECH was writbten ta correct PP & nak list. board reworked per
per ECW #CCT-BOG.

All Al boards built prior ta or subsequent tc this failure were repaired, or
rawarhed per ECH CCT-58L.
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FHEA MO, 1.2, 2

CRITICALITY 242 .

UHIT ¥ideo Swikching Uonit [¥SUL
SHUNTLE CCTY DHE HO. 2294B73-507. 504

CRITICAL TTEWS LIST
SHEET ! aF o

FAILIRE MDOE AND
— CAUSE

FAILURE EFFECT
Jfed END OJTEH

BAl[OnALE FOR ACCEPTAMCE

tu video putput

Lduses:

{1) Command failure na
micraprovessar, A0,
A1-2502365-501 or 2Z29488%- 512

(21 Timing logic,
logic baard {WSU Ad]
2592392-504 or 2294651-502
Switch matria shark on oubpul
applifier
Ab, AV, ar aE, 27948%4-502

[4) Power bus zhork, all ¥iW baards

U251k

Mo wides cignal to any

destination including
an-board manitors and
downlink.

Worst Casa:
fnss of mission
critical wvides.

DPERATIONAL EFFECYS

Loss of vides. Possibla loss of major aission abjeciives due te Toss of RMS cameras
or other required cimelas.

CREH ACTIONS

1F possible, continue BHS aperations using alternitive visual cues.
CELH TEA[HIHG

Crew should be trainad to wse possible alternatives bo CCTV.
HISSTOH CONGIRATHT

vhere possible, procedures should be designed so they can be accomplished witihaut
CCTY.
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